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Mutation of the acid sphingomyelinase (ASM) gene and its reduced enzymatic activ-
ity is the main cause of the Type A Niemann-Pick disease. Recent advances demonstrated 
that ASM is necessary and sufficient to control the formation and release of microvesis-
cles containing the proinflammatory cytokine interleukin-1β (IL-1β) by glial cells [1]. Since 
IL-1β modulates the events caused by nerve damage and repair and seems to act as a 
neuro-modulator between activated glia and neurons [2], the control of its production and 
secretion might represent a new strategy in nerve regeneration and in the control of neu-
ropathic pain. 
In this study we used a well-characterized ASM knockout mouse (ASMKO, [3]) to eval-
uate, through a multimodal approach, the onset and the course of the morphological and 
functional nerve damage and of neuropathic pain after sciatic nerve crush.
Adult (1 and 5 month-old) male ASMKO and age-matched wild-type (WT) mice 
underwent sciatic nerve crush lesion. Nerve conduction velocity (NCV), walking track 
analysis followed by ultra-structural and morphometric analysis of sciatic nerves were 
performed to evaluate the features of nerve damage. Thermal (Plantar test) and mechani-
cal sensitivity (Dynamic Plantar Aesthesiometer apparatus) were used to measure the 
severity of neuropathic pain. Moreover, the rotarod test completed the analysis as an indi-
cator of motor impairment.
One or two months after the nerve crush motor functional recovery was similar in WT 
and KO mice and the NCV measures performed in the sciatic nerve demonstrated a moder-
ate and progressive improvement of nerve function. The results of the morphological exam-
ination confirmed the expected course of nerve recovery, but also demonstrated defective 
nerve regeneration, particularly evident in older, but already present in younger ASMKO 
mice. Behavioral tests suggested that the mutated phenotype in ASMKO might have an 
effect on the onset and development of mechanical and thermal hyperalgesia after nerve 
crush in both 1 - month and 5 - months - old groups.
In conclusion, these data suggest a possible role for ASM-related microvesicles in 
nerve regeneration and suggest that targeting the IL-1β production and release may repre-
sent a new therapeutic strategy for the treatment of nerve damage and neuropathic pain.
references
[1] Bianco et al. 2005 Astrocyte-derived ATP induces vesicle shedding and IL-1 beta release from 
microglia. J Immunol 174:7268–7277.
[2] Bianco et al. 2009 Acid sphingomyelinase activity triggers microparticle release from glial cells. 
EMBO J 22;28(8):1043-54. Erratum in: EMBO J 2009 6;28(9):1374.
[3] Marmiroli et al. 2009 Neuropathological changes in the peripheral nervous system and spinal cord 
in a transgenic mouse model of Niemann-Pick disease type A. Clin Neuropathol 28(4):263-74.
Keywords: Sciatic nerve crush, IL-1β, ASM knockout mice, neuropathic pain.
